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OLQLQJ LV WKHPRVW FRQWULEXWLQJ IDFWRU LQ GHFLGLQJ WKH )XUQDFH FDPSDLJQ OLIH /LQLQJ FRROLQJ E\ VWDYH LV RQH RI WKH
UHVXOWV RI VXFK HQGHDYRXUV $ VWDYH LV D FRROLQJ JDGJHW KDYLQJ RQH RU PRUH LQVLGH FKDQQHO DQG LV LQWURGXFHG LQ
QXPEHUV RQ WKH LQZDUG VXUIDFH RI D EODVW IXUQDFH7KH VWDYHV DUHPDGH FRQYHQWLRQDOO\ RI FDVW LURQ%XW QRZGD\V
FRSSHUVWDYHVDUHXVHGLQSODFHRIFDVWLURQVWDYHVZKLFKLVH[FHOOHQWLQKHDWFRQGXFWLYLW\:DWHULVXVHGDVDPHGLXP
IRUWUDQVIHURIH[FHVVKHDWIURPLQVLGHWKHIXUQDFHWRNHHSWKHOLQLQJFRROHG	SUHYHQWLWIURPIDVWHUZHDULQJRXW)LJ
LQGLFDWHVDUUDQJHPHQWRIVWDYHFRROHULQDEODVWIXUQDFHIRUOLQLQJFRROLQJ7KHLQWHQVHORDGRIKHDWZLWKLQWKHEODVW
IXUQDFHLVWKHORZHUVWDYHDUHDRIDEODVWIXUQDFHZLWKLQFUHDVHGVPHOWLQJ1RUPDOVHUYLFHOLIHRIWKHOLQLQJEULFNLQWKLV
]RQHLVVKRUWHUWKDQLQRWKHU]RQH,PSDLUHGFRROLQJVWDYHVDUHDPRQJWKHIXQGDPHQWDOQRWHZRUWK\FDXVHVWKDWSURPSW
DUHPDUNDEOHUHGHVLJQ
7KHPDMRUUHDVRQRIRYHUKDXORUPHGLXPPDLQWHQDQFHRIDEODVWIXUQDFHLVGXHWRLWVGDPDJHGFRROLQJVWDYHV
$VDUHVXOWFDPSDLJQSHULRGRIDEODVWIXUQDFHSULQFLSDOO\GHSHQGVRQFRROLQJVWDYHOLIH+LJKHUFRVWRIFRSSHUVWDYHV
LQFRPSDULVRQWRFDVWLURQVWDYHVSURKLELWVLWVXVHDOWKRXJKLWKDVEHWWHUWKHUPDOFRQGXFWLYLW\+HQFHVWHHOVWDYHVDUH
JDLQLQJZLGHUDFFHSWDQFHEHFDXVHRILWVEHWWHUSURSHUWLHVOLNHVSHFLILFHORQJDWLRQWHQVLOHVWUHQJWKPHOWLQJ
WHPSHUDWXUHDQGWKHUPDOFRQGXFWLYLW\,WLVVHHQWKDWWKXPEUXOHVDQGRUZHDURIVWDYHFRROHUVDUHWKHPDMRUSDUDPHWHUV
RQZKLFKLWLVGHVLJQHGDQGIDEULFDWHG:LWKDGYDQFHRIILQLWHHOHPHQWPHWKRGDSSOLFDWLRQRIKHDWWUDQVIHUFDOFXODWLRQV
WRWKHFRROLQJVWDYHRIEODVWIXUQDFHLVDOVREHFRPHVLJQLILFDQW0DQ\UHVHDUFKHUVKDYHUHSRUWHGGLIIHUHQWNLQGRI
PDWKHPDWLFDOPRGHOVGHVFULELQJWKHKHDWWUDQVIHUSURFHVVDSSOLHGWRFRROLQJVWDYH
6WHLJHU HW DO >@ SURSRVHG D KHDW WUDQVIHU PRGHO WR FDOFXODWH WKH WHPSHUDWXUH ILHOG RI FRSSHU FRROLQJ SODWH DQG
UHIUDFWRU\OLQLQJ*GXODHWDO>@WRRNGLIIHUHQWFRROLQJV\VWHPDQGOLQLQJPDWHULDOWRDQDO\]HWKHKHDWWUDQVIHURIWKH
EODVW IXUQDFH KHDUWK ERWWRP SRUWLRQ $ WKUHHGLPHQVLRQDO KHDW WUDQVIHU PRGHO LV UHSRUWHG E\ :DQJ HW DO >@ WR
LOOXVWUDWH WKH WHPSHUDWXUHYDULDWLRQ LQ WKHZDOORI WKH ORZHU VWDFN UHJLRQRIDEODVW IXUQDFH7RUUNXOODDQG6D[HQ >@
KDYH SURSRVHG DPDWKHPDWLFDOPRGHO IRU WKH SUHGLFWLRQ RIZHDULQJ GRZQ DQG VNXOO WKLFNQHVV RI KHDUWK LQ WKH EODVW
IXUQDFH 7KH\ KDYH XVHG WKH WKHUPRFRXSOHV WR PHDVXUH WKH WHPSHUDWXUH DW KHDUWK DQG OLQLQJ DQG VKRZ D PRGHO WR
SUHGLFW WKH HURVLRQRI WKH OLQLQJ DQG WKLFNQHVVRI WKH VNXOO .D\PDN >@ FDUULHGRXW D VLPSOLILHG WKHUPRPHFKDQLFDO
DQDO\VLV WR ILQG RXW WDQJHQWLDO VWUHVVHV DULVHV RQ WKH VXUIDFH RI UHIUDFWRU\ OLQLQJV XVLQJ WKUHH GLIIHUHQW VLPXODWLRQ
PHWKRGV 3HQJ HW DO >@ XVHG GLIIHUHQW OLQLQJ WKLFNQHVVPDGH RI FRSSHU VWDYHV DQG VHQVRU EDUV IRU WKHLUPRGHOOLQJ
7KHLUPRGHOVKRZHGWKHHIIHFWRIVNXOODQGOLQLQJWKLFNQHVVRQKHDWWUDQVIHUIURPWKHVWDYHV,QWKHLUZRUN&KDQJHWDO
>@ JDYH HPSKDVLV RQ HURVLRQ LQ WKH KHDUWK VHFWLRQ RI WKH EODVW IXUQDFHZKHQPROWHQPHWDO LV FROOHFWHG7KH\ KDYH
DQDO\VHG WKH SURFHVV WDNLQJ WKUHH GLIIHUHQW KHLJKW IRU WKHLU REVHUYDWLRQ LH FHQWLPHWHUV  FHQWLPHWHUV DQG 
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FHQWLPHWHUVIURPWKHERWWRPRIWKHEODVWIXUQDFH.XPDUHWDO>@KDYHWDNHQWZRGLIIHUHQWW\SHVRIOLQLQJPDWHULDOLH
KLJKDOXPLQDDQGVLOLFRQFDUELGHDQGSURSRVHGDWKUHHGLPHQVLRQDOPRGHOIRUWKHEODVWIXUQDFHFRROLQJVWDYH/LMXQHW
DO>@KDYHXVHGWKHILQLWHHOHPHQWPHWKRGWRDQDO\]HWKHEODVWIXUQDFHDQGSURYLGHDWKUHHGLPHQVLRQDOPRGHO7KH\
REVHUYHG WKDW LW LV XQHFRQRPLFDO WR UHGXFH WKH WHPSHUDWXUH RI FRROLQJ ZDWHU DQG LQFUHDVLQJ WKH YHORFLW\ RI ZDWHU
6ZDUWOLQJ >@ H[SODLQHG WKH WHPSHUDWXUH SURILOH DQG KHDW IOX[ YDULDWLRQ LQ WKH KHDUWK RI EODVW IXUQDFH E\PHDQV RI
H[SHULPHQWDOREVHUYDWLRQVDQGPDWKHPDWLFDOFRPSXWDWLRQV/LMXQHWDO >@ IRXQG WKDWVLOLFRQQLWURJHQERQGFDUELGH
UHIUDFWRU\DQGVLOLFRQFDUELGHUHIUDFWRU\FRXOGEHFKRVHQDVEHWWHUOLQLQJPDWHULDODIWHUPDNLQJDVWUXFWXUDORSWLPL]DWLRQ
RIEODVWIXUQDFHFRROLQJVWDYHEDVHGRQRIKHDWIORZDQDO\VLV
)URPWKHVWXG\RIDERYHUHSRUWHGILQGLQJVLWLVREVHUYHGWKDWPRVWRIZRUNVJDYHDWWHQWLRQWRWKHGHVLJQSDUDPHWHU
RIVWDYHFRROHUDQGFRROLQJFRLOXVLQJVLPXODWLRQDQGDQDO\VHGWKHVWDYHFRROHUDWGLIIHUHQWWKHUPDOORDGWRFDOFXODWHWKH
FULWLFDO WHPSHUDWXUH RI KRW VXUIDFH RI EODVW IXUQDFH VWDYH 9HU\ IHZ ZRUNV DUH UHSRUWHG RQ VXLWDELOLW\ RI DQ\ RWKHU
DOWHUQDWLYHPHGLXP WRFRRO WKH UHIUDFWRU\ OLQLQJRUDGLIIHUHQWPDWHULDOH[FHSWFRSSHUDQGFDVW LURQ IRUGHVLJQVWDYH
FRROHU7KHSUHVHQWZRUNGHVFULEHVDWKUHHGLPHQVLRQDOPDWKHPDWLFDOPRGHORIWHPSHUDWXUHILHOGVIRUEODVWIXUQDFHFDVW
VWHHOFRROLQJVWDYHDQGOLQLQJDQGWRH[SORUHWKHSRVVLELOLW\RIDQDOWHUQDWLYHFRROLQJPHGLXP
0RGHOOLQJDQGDQDO\VLVRIWKHEODVWIXUQDFHFRROLQJVWDYH
)LJLOOXVWUDWHVWKHWKUHHGLPHQVLRQDOVFKHPDWLFUHSUHVHQWDWLRQRIWKHFDVWVWHHOFRROLQJVWDYHDQGOLQLQJRIDEODVW
IXUQDFHVLWXDWHGDW5RXUNHOD6WHHO3ODQW2GLVKD7KHVWDYHVDUHPDGHRIFDVWVWHHOKDYLQJDQHWZRUNRIWXEHV)LJLQ
ZKLFKWKHFRROLQJIOXLGFLUFXODWHV$QV\V)OXHQW>@RQZRUNEHQFKHQYLURQPHQWLVXVHGIRUJHRPHWU\DQGPHVKLQJ
RIWKHPRGHO
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0RGHOOLQJRIWKHEODVWIXUQDFHFRROLQJVWDYH

7KH FRROLQJ DSSDUDWXV )LJ  LV XVXDOO\ FRPSULVHG RI VODJ VNXOO UHIUDFWRU\ OLQLQJ FRROLQJ VWDYH DQG ILOOLQJ
PDWHULDOV DW LQWHUIDFHV DQG IXUQDFH VKHOO 7KHUH DUH SDVVDJH KROHV IRU FLUFXODWLQJ FRROLQJ SLSHV LQVLGH WKH VWDYH
'LPHQVLRQVRIEODVWIXUQDFHFRROLQJFRPSRQHQWVDQGPDWHULDOVW\SHDUHVKRZQLQ7DEOHDQG7DEOHUHVSHFWLYHO\

$QDO\VLV

)ROORZLQJ DVVXPSWLRQV DUHPDGH WRPRGHO WKH KHDW WUDQVIHU RI WKH VWHHO FRROLQJ VWDYH DQG OLQLQJ IRU WKH SUHVHQW
IRUPXODWLRQ
6WHDG\VWDWHFRQGXFWLYHKHDWWUDQVIHUSURFHVV
,WLVDVVXPHGWKDWVNXOOLVIRUPHGRQWKHLQQHUVXUIDFHRIUHIUDFWRU\OLQLQJ
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:KHUHNLVWKHWKHUPDOFRQGXFWLYLW\FRHIILFLHQWLQ:P.YDULHVZLWKWHPSHUDWXUH7UHSUHVHQWVWHPSHUDWXUHLQ. L
UHSUHVHQWV[\DQG]D[LV/RDGDQGERXQGDU\FRQGLWLRQVFDQEHH[SUHVVHGDV
D$WPRVSKHUHWHPSHUDWXUHLV.DQGLQOHWZDWHUWHPSHUDWXUHLVPDLQWDLQHGDW.
E+HDWFRQYHFWLRQFRHIILFLHQWV
D %HWZHHQIXUQDFHVKHOODQGDWPRVSKHUH
 DVV 77K[
7N  w
w         
:KHUH 7V DQG 7D DUH WHPSHUDWXUHV RI IXUQDFH VKHOO DQG DWPRVSKHUH UHVSHFWLYHO\ KV LV WKH RYHUDOO FRHI RI KHDW
FRQYHFWLRQEHWZHHQIXUQDFHVKHOODQGDWPRVSKHUHLVWDNHQDV:P.
E %HWZHHQZDWHUDQGLQQHUVLGHVRIWKHFRROLQJSLSH
 ZSSZ 77KQ7N  ww          
ZKHUH7SWKHFRQWDFWWHPSHUDWXUHEHWZHHQFRROLQJVWDYHDQGFRROLQJZDWHUSLSH7ZFRROLQJZDWHUWHPSHUDWXUHKSZWKH
LQWHJUDWLRQFRHIILFLHQWRIKHDWFRQYHFWLRQEHWZHHQFRROLQJVWDYHDQGFRROLQJZDWHULVWDNHQDV:P.
F %HWZHHQVODJVNXOODQGKRWDLUWHPSHUDWXUH±
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NJN 77K[7N  ww          
ZKHUH7NLVWKHVODJVNXOOWHPSHUDWXUH7JWKHKRWDLUWHPSHUDWXUHKNWKHFRHIILFLHQWRIKHDWFRQYHFWLRQEHWZHHQVODJ
VNXOODQGKLJKWHPSHUDWXUHKRWDLULVWDNHQDV: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